.18)×10 −3 , respectively, and extract the ratio of the fragmentation fractions to be fc/fu = (6.4 ± 1.9) × 10 −3 .
where X 0 c ≡ X 0 (3872) is composed of ccuū(dd), measured to have the quantum numbers J P C = 1 ++ . On the other hand, the B − c decays from the b → cūd(s) transition can also be a relevant production mechanism for the cc and ccqq bound states. However, the current measurements have been done only for the ratios, given by [4, 5] 
where f c,u are the fragmentation fractions defined by
In addition, none of the XYZ states have been observed in the B c decays yet.
From Figs. 1(a) and 1(d), the B → M c M decays proceed by the B → M transition, which is followed by the recoiled M c = (J/ψ, X 0 c ) with J P C = (1 −−,++ ), respectively, presented as the matrix elements of M c |cγ µ (1 − γ 5 )c|0 . Unlike J/ψ, which is a genuine cc bound state, while the matrix element for the tetraquark production is in fact not computable, X 0 c is often taken as a charmonium state in the QCD models [6] [7] [8] . In this study, we will extract X 
respectively, where 
while the matrix elements of the B → (M, J/ψ, X 0 c ) transitions can be parametrized as [8] M|qγ
respectively, where q = p B − p M (c) , t ≡ q 2 , and (F 1,2 , A (i) , V (i) ) with i = 0, 1, 2 are the form factors.
Numerical results and discussions
In our numerical analysis, we use the Wolfenstein parameterization for the CKM matrix elements in Eq. (3), given by V cb = Aλ 2 , V ud = V cs = 1 − λ 2 /2, and V us = −V cd = λ, with [2] (λ, A, ρ, η) = (0.225, 0.814, 0.120 ± 0.022, 0.362 ± 0.013). (6) In the generalized version of the factorization [9] , though N c = 3, it is allowed to float from 2 to ∞, which empirically estimates the uncertainty from the nonfactorizable effects, such that one has a 1 = 1.05
+0.12
−0.06 [11] in B − c → M c M. Since a 2 in B → M c M is sensitive to non-factorizable effects, it relies on the extraction from B − → J/ψK − to give a 2 = 0.268 ± 0.004 [12] . The decay constants and form factors adopted from Refs. [2, 13] and [8, 14] are as follows:
where the form factors correspond to the reduced matrix elements derived from Eqs. (3) and (5), given by
The momentum dependence for F BM 1
(q 2 ) from Ref. [14] is taken as 1), we obtain f X 0 c = (234±52) MeV, which is lower than f X 0 c = (335, 329 +111 − 95 ) MeV [7, 8] from perturbative and light-front QCD models, respectively. The momentum dependences for the B c → M c transition form factors are given by [15] 
where the values of f (0) = (V (i) (0), A (i) (0)) and σ 1,2 in Table 1 are from Refs. [8] and [15] , respectively. Our results for the branching ratios of B Table 2 . From Table 2 , we see that our numerical values of B(B − c → J/ψπ − ) and B(B − c → J/ψK − ) are about a factor 2 smaller than those in Ref. [8] , where the calculations were done only by the leading-order contributions in the 1/m Bc expansion 1) . We also note that, by carefully computing the non-factorizable effects, it is given that B(B 2), we find that
which can be useful to determine the experimental data, such as those in Eq. (2). [15] For the B → X 0 c (π, K) decays, the results are given in Table 3 . While f X 0 c = (234 ± 52) MeV leads to
−0.9 ± 0.1) × 10 −4 in accordance with the data, we predict that
, Table 3 . The branching ratios for the B (c) → X 0 c M and Bc → X 0 c lν l decays. For our results, the first errors come from (f X 0 c , f (0)), and the second ones from (a1, a2). decay modes our results QCD models B − → X 0 c π − (11.5
+4.87 Table 3 are also supported by the SU (3) and isospin symmetries, respectively. With the form factors adopted from Ref. [8] , we calculate that B(B −2 is due to the both negligible electron and muon masses, of which the numerical value is close to those from Refs. [15, 17] but 2 − 3 times smaller than those in Ref. [18] , which calls for future experimental examination. Note that by taking B(B − c → J/ψπ − ) as the theoretical input in Eq. (2), we derive that
which agrees with the above theoretical prediction. For the τ mode, which suppresses the phase space due to the heavy m τ , we obtain B(B Fig. 2 , our results can be compared to the recent studies on the semileptonic B c cases in Refs. [20, 21] for the XYZ states.
Conclusions
In sum, we have studied the B (c) → M c (π, K) and B c → M c l l decays, where the solid and dotted lines correspond to l = (e, µ) and l= τ, respectively.
